Migration medicine is complicated by the use of similar terms, such as immigrant, refugee or migrant, for what are, in reality, different populations. This article will use standard Canadian immigration terminology. To help primary care practitioners interpret the clinical preventive recommendations of the Canadian Collaboration for Immigrant and Refugee Health, we aimed to identify demographics, health status reports, access to health care and health system implications of migrant populations in Canada.
Methods
We designed a search strategy in consultation with the methods team of the Canadian Collaboration for Immigrant and Refugee Health and with the assistance of experts in migration medicine. We searched for systematic reviews, national population health studies and national statistics to determine immigration selection practices, demographics, health status and health system implications of migration to Canada.
Our initial search sought systematic reviews reporting on health status of immigrants in Canada and demographic data from online databases: Ovid MEDLINE (1996 to Sept. 1, 2009 ) and the websites of the Centers for Disease Control (www.cdc.gov), Public Health Agency of Canada (www.phac-aspc.gc.ca/index-eng.php), World Health Organization (www.who.int), International Organization of Migration (www.iom.int), Statistics Canada (www.statcan.gc.ca), and Citizenship and Immigration Canada (www.cic.gc.ca). Searches were limited to the English language, and keywords included immigrants, refugees, migration health, asylum seekers, demographics, primary health care and health systems. We selected demographic data based on recency (most recent national demographic data on immigration) and relevance for our key questions. We appraised eligible systematic reviews using the critical appraisal tool of the National Institute for Health and Clinical Evidence to assess systematic approach, transparency, quality of methods and relevance.
Our initial search identified one relevant systematic review on immigrant health status from 2007, 6 and we updated this review with a search of Ovid MEDLINE from Jan. 1, 2007 to Jan. 1, 2010 , for national population surveys and cohort studies that described health characteristics and health status for Canadian immigrants and refugees. Two reviewers selected studies on the basis of relevance to key questions and quality of national population study using appraisal tools from the Cochrane Collaboration. 9 Sufficient definition of migrant populations (e.g., refugees, refugee claimants, asylum seekers, immigrants) to allow for comparison was a prerequisite for inclusion. We compared use of terminology and population characteristics in the literature to ensure consistency. Finally, we provided a descriptive synthesis of the results.
Results
Statistics Canada and Citizenship and Immigration Canada provided the most recent and accurate data on Canadian immigration demographics and selection processes. International migration statistics were available on the Centre for Disease Control and International Organization of Migration websites. The initial search for systematic reviews on health status yielded one recent review that described health characteristics of immigrants to Canada. 6 This review (2001-2007) identified and described 12 national population studies on health status. 5, [10] [11] [12] [13] [14] [15] [16] [17] [18] Our updating search identified eight additional national population studies describing health status of immigrants and refugees to Canada [19] [20] [21] [22] [23] [24] [25] [26] (Figure 1 ). Health and demographic data on nonstatus people (illegal aliens) in Canada was very limited.
What are the Canadian immigration categories?
Two main administrative classifications are related to foreign nationals arriving in Canada. Temporary residents are people who are visiting, studying or working in Canada but who maintain their own nationality and their ability to return to their place of origin. Permanent residents come to Canada to resettle. Each of these two categories classifies various individuals and further subclassifies administrative groups (Table 1) . 7, [27] [28] [29] [30] Immigrants Canadian immigration has evolved into a regulated process designed to select and facilitate the arrival of those who 27 Others, known as refugee claimants, arrive in Canada and ask to be considered refugees on the basis of fear of returning to their country of origin. In 2007, nearly 12 000 refugees received acceptance to Canada via this route. The process for filing a refugee claim and completing the determination process in Canada can take some time. As of March 2008, some 42 000 claims were pending adjudication, representing people who had arrived in Canada and requested refugee status. 32 In the United States, approximately 100 000 refugees and people seeking asylum legally arrived in 2008; 30 in Australia, approximately 14 000 refugees arrived in 2006. 31 
Temporary residents
Another growing group of migrants in Canada is temporary residents. This group includes temporary workers (agriculture, construction, fisheries, etc.) and students. These groups pay to have access to provincial government health insurance programs. There are several health issues of concern for these populations at both personal and occupational levels, 33 but they are beyond the scope of this review.
Millions of visitors from the United States and other locations visit Canada every year. They do not have access to government health insurance programs.
Those residing in Canada without official status
Some people have no official immigration status or access to government programs (i.e., provincial or territorial health insurance, Interim Federal Health Insurance Program, government-supported resettlement services). These people are often referred to as "nonstatus persons" or "irregular migrants." The exact number of irregular migrants in Canada is unknown but is estimated to be 200 000. 29 People without status face serious barriers to health care, 34 but empirical evidence as to the health needs and risks of this population is limited.
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Does medical screening occur during the migration process?
Canadian immigration legislation 36 requires that all permanent residents, including refugees, refugee claimants and some temporary residents, receive an immigration medical examination. Determination of which temporary residents or visitors require an immigration medical examination is based on their place of origin, the duration of the visit (longer than six months) and occupation (workers in close contact with others). More information on the immigration medical examination is available at the Citizenship and Immigration Canada website (www.cic.gc.ca/english /information/medical /index.asp).
Refugee claimants, who arrive in Canada to make a refugee claim, have their immigration medical examination after their arrival. All others are examined outside Canada as part of the application process. The costs of the examination are borne by applicants, except in the case of refugee claimants examined in Canada, for whom the Interim Federal Health Insurance Program covers the costs. Additional information on these costs is available at www.fasadmin .com /images /pdf /%7B593DF72A-D33E -496B-ABF5-27511E2 BE550%7D _IFH _Manual_English_06.pdf
The immigration medical examination is a mandatory component of the immigration application process and, when successfully completed, is valid for 12 months. Screening is undertaken to assess potential burden of illness and a limited number of public health risks. It is not designed to provide clinical prevention services, and it is linked to ongoing surveillance or notification actions only for tuberculosis, syphilis and HIV. Temporary residents 27 Migrant workers 165 000
International students 74 000
Refugee claimants (those arriving in Canada and claiming to be refugees) 27 28 000
Other temporary residents 27 89 000 
Who migrates to Canada?
Before 1960, nearly all new arrivals in Canada arrived from Western and Central Europe and the United States. 38 As the 20th century progressed, the forces of political and social change created dramatic shifts in the geographic origin of immigrants coming to Canada. Table 2 38 highlights the rank order of source country for new permanent residents to Canada between 1981 and 2006.
The 2006 Canadian Census reflected the sustained effects of two and a half decades of uninterrupted immigration: nearly 6.2 million people, or 19.8% of the total population, were born outside the country. The situation is similar to that in Australia, where in the 2006 Census, 22.2% were foreign born. 39 These proportions are nearly twice that of the United States, where the percentage of the legal foreign-born population represents approximately 12% of the total population. 40 The 2006 Canadian Census 38 documented that between 2001 and 2006, Canada's foreign-born population increased by 13.6% -a rate of increase that was four times higher than the 3.3% growth rate for the Canadian-born population. Over the next decade, rates of growth in migrant populations from West Asia, Korea and Arab countries are expected to increase; the largest groups will continue to be South Asians and Chinese. 41 Unlike the patterns of immigration in the early 20th century, immigration is now increasingly urban. 38 As a result of this trend in immigration, the foreign-born population of Toronto in 2006 was 45.7%, Vancouver 39.6% and Montréal 20.6%. 42 Table 3 27 highlights settlement by city.
How healthy are immigrants and refugees?
The health of migrant populations is determined by factors intrinsic to the migration process: premigration, migration and postmigration resettlement, as well as social determinants of health. We identified 20 population health studies that analyzed data from the National Population Health Survey, Canadian Community Health Survey, Longitudinal Survey of Immigrants to Canada, and linked health services, morbidity and mortality, and landed immigrant databases. Immigrants consistently report better health and health characteristics upon arrival than the general Canadian-born population; however, this health advantage diminishes over time, and certain immigrant populations are at increased risk for decline in health status and for poorer health outcomes.
Most new migrants are healthy
Most (> 90%) migrants arriving in Canada report very good to excellent health 10, 11, 15, 16, 21, 22, 26 and display health characteristics that equal or exceed those of Canadian residents. 7, 15 This observation is known as the healthy immigrant effect and has been the subject of frequent study. 6, 43 Several reasons for this finding have been suggested, including differences in the socio-cultural aspects of diet, activity, nutrition and the use of tobacco and alcohol that exist between the migrants' place of origin and Canada. Further, Canadian immigration policies that can deny admission to those with certain health conditions could contribute to greater overall health at arrival. 44 After migration, several of these beneficial health indicators become less pronounced with increased duration of residence. 22, 44 Age-standardized all-cause mortality is lower for immigrant and refugee populations than for the Canadianborn population (standardized mortality ratio 0.34-0.58); 14 however, subgroups of immigrants are at increased risk of mortality 23 14 Further, McDonald and Kennedy report that the incidence of type 2 diabetes increases among nonrecent immigrants when examining two periods of cross-sectional data. 15 Other illnesses, mental illnesses 13 and arthritis 25 are less common in immigrant populations.
Illness and disease are inequitably distributed
Canadian literature on health transitions among immigrants suggests that, over time, refugees (OR 2.31), 22 low-income immigrants (OR 1.5, 95% CI 1.3-1.7) and recent non-European immigrants (OR 2.3, 95% CI 1.6-3.3) have an increased risk of transitioning to poorer health. 10 More detailed research is required to better understand the pathways that lead to this decline in health.
For illnesses and diseases that have a low or very low prevalence in Canada, migrants originating from regions of the world where these diseases are widespread can be at increased risk of disease. 45 This is often seen in regard to infectious diseases that continue to be common in developing countries. 14, 46 The risk of infectious disease in some migrant populations continues after arrival, as those who make return visits to their homeland might re-expose themselves and their children to threats not present in Canada. Migrants travelling to visit friends and relatives 47 are an increasingly important aspect of modern travel medicine. 48 Differing prevalence rates can also be seen for diseases that are genetically or biologically determined or those that occur more commonly abroad. Examples include inherited disorders such as the hemoglobinopathies, ethnic differences in the progression and natural history of cardiovascular and endocrine disease, and regional differences in the epidemiology of malignancies. 49 Studies also suggest that rates of cancer differ from rates in the Canadian-born population and those in the source countries. Of particular concern are increased rates of stomach, nasopharyngeal and liver cancers that persist after migration and rates of prostate and breast cancer that increase after migration in some populations. 43 Limited access to care at their place of origin can create a situation where migrants present with illnesses in later or more advanced stages than usually encountered in Canada. This is often seen in migrants from poorly developed economic areas or communities where socio-economic limitations to the access and use of health care services have existed. 3, 19, 20, 22 Economic deprivation and poverty are more common in refugee and humanitarian populations, such as refugee claimants and the involuntarily displaced, and they can further exacerbate adverse health outcomes produced by violence, trauma and torture. 24, [50] [51] [52] Finally, the stresses and pressures of immigration have been associated with depression and psychosocial illness, particularly in such vulnerable populations as the elderly or refugees. 53, 54 Limited ability to speak English or French is also associated with reporting poor health (OR 2, 95% CI 1.5-2.7).
26
Clinical considerations
Is access to health services an issue for migrants? New immigrants are twice as likely to have difficulties in accessing immediate care as those born in Canada. 55 However, when linguistic needs of migrants are considered in multidisciplinary service environments, differences in care between migrants and other Canadians can be reduced for specific conditions. 56 Language barriers to accessing health care and health promotion services exist for immigrants to Canada. Large numbers of newly arriving migrants are neither literate nor conversant in either of the two official languages in Canada (English and French). In 2005, 36% of new arrivals (just over 94 000 people) stated that they had no knowledge of either language on arrival in Canada. 57 This language barrier reduces the utility and relevance of prevention or health promotion information prepared in English or French and can complicate surveys and data gathering. The linguistic and cultural needs of many immigrant communities have been recognized by health practitioners working with new immigrants, and the amount of health information available in different languages and alternative media has grown. There are potential difficulties in access and use of prevention and promotion services (v. treatment and management), as immigrants themselves might not see these services as an immediate priority. 20, 22 Even once health care is accessed, society and cultural dimensions exert important influences on the understanding, recognition and management of health risks and disease in such diverse populations as migrants. Immigrants can originate from areas of the world where concepts of health care and health care delivery differ from the traditional Western allopathic system of medicine. Some of these concepts (such as metaphysical imbalances common in some Asian populations 58 or belief in illness resulting from hostile spirits or curses 59 ) can be challenging for providers unfamiliar with them. [60] [61] [62] [63] Further, cultural beliefs can influence the selection of treatment or the acceptance of preventive care, such as screening. Examples include migration-related differences in selection and use of providers, 64 use of medication, 65 joint replacement 66 and cervical cancer screening. The diversity and differences in health determinants, migration experiences, language and culture among migrant patients can be demanding for providers. 68 Creating centres of experience or specialization in migrant health might better meet those demands. 69 Once practitioners are linked via modern communications technology to others in the field, awareness of issues and clinical and research elements can be extended nationally and internationally to maximize both knowledge and tools.
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Evidence also indicates the importance of projects and programs that directly involve members of migrant communities. 70 This can be particularly important in situations where populations are marginalized or encounter barriers that limit their use of mainstream health care services. 71 New immigrants can receive important support in navigating these situations from existing migrant communities and family members who have arrived in Canada earlier.
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Conclusion and research needs
Immigrants and refugees represent heterogeneous populations that offer both unique challenges in the provision of health services and opportunities for prevention and early detection of illness. Understanding the selection and screening processes involved in immigration, the demographics of immigrants and refugees to Canada, and the reasons for changes in health status after arrival can help practitioners tailor health promotion and preventive care services. The delivery of primary care for culturally diverse populations with a range of settlement needs must also encompass social determinants of health, not simply the presence of disease in migrant populations. Research is needed to improve the responsiveness of primary care for immigrant populations.
